Direct assessment of promoter activity of human cytochrome p450 genes using optimized transfection in vitro and in vivo.
Although transcription regulation of human cytochrome P450 enzymes (CYP) is known to play an important role in drug metabolism and homeostasis, factors influencing the expression of various CYP genes in humans remain largely undefined. We used three cell lines and CD-1 mice to assess the activity of genomic promoter sequences of human CYP2D6, 1A2, 3A4, 2C9, 2C18, and 2E1 genes. CYP promoter sequences were amplified by PCR using human liver genomic DNA as the template and cloned into pGL3-Basic vectors that contain a luciferase reporter gene but lack promoter or enhancer sequences. Each plasmid construct was transfected into cells in vitro using polyethylenimine (PEI) as the transfection reagent and into mice using the recently developed hydrodynamics-based procedure. Relative promoter strength was determined by the level of luciferase expression in transfected cells. All six human CYP promoters are active in driving reporter gene expression in cultured hepatic HepG2 cells and non-hepatic cells such as human embryonic kidney fibroblasts (293 cells) and murine melanoma cells (BL-16) as well as cells in intact mouse liver, lung, heart, kidney and spleen. The order of strength among CYP promoters examined was found to be 2D6 > 1A2 > 3A4 > 2C9 > 2C18 > 2E1.